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C O A L B E D  M E T H A N E  A N D  P U B L I C  W I L D L A N D S :  H O W  M U C H  A N D  AT W H A T  C O S T ? 1
p e t e  MORTON,  CHRIS WELLER,  JANICE THOMSON;  The Wilderness Society; Denver, CO; Seattle, WA
T he Wilderness Society is a 175,000-membernational conservation group that focuses specifically 
on public land management issues. The Wilderness 
Society’s research department has been actively involved 
in the analysis of energy policy, including a GIS mapping 
assessment of the oil and gas potential of national forest 
roadless areas and national monuments managed by the 
Bureau of Land Management (BLM). Our results were 
presented in congressional testimony in spring 2001 
(http://www.wilderness.org/newsroom/rls051701.htm).
In April 2002 we presented additional analysis and rec­
ommendations to Congress on methods for assessing the 
oil and gas potential of western public lands (see 
www.wilderness.org/eyewash/legislation.htm). The spe­
cific results for coal-bed methane presented in this paper 
derive directly from the energy research completed by 
The Wilderness Society since January 2001.
Our paper begins with background terminology in 
order to establish economically recoverable energy 
resources as the policy-relevant measure for evaluating 
coal-bed methane (CBM) development scenarios. We pro­
vide estimates on the amount of CBM located in public 
wildlands, focusing on roadless areas on our national for­
est and BLM-managed national monuments, followed by 
an examination of the economic costs from CBM extrac­
tion—costs that typically are excluded from economic 
analyses. We close the paper with a short discussion on 
access to energy resources on public land and the rela­
tionship between economic costs and the sustainable 
scale of CBM development, and end with recommenda­
tions on the appropriate use of taxpayer subsidies in our 
emerging energy policy.
B a c k g r o u n  D
We begin by noting the distinction between discovered 
and undiscovered resources. If resources are discovered 
and if they’re economical to extract, they are classified as 
reserves. Gas reserves are, by definition, profitable to 
extract (Attanasi 1998). At this point, most of the politi­
cal debate by the oil and gas industry and the Bush 
administration has been about access to undiscovered oil 
and gas, rather than access to already discovered oil and
gas in reserve. Currently in reserve and in growth of 
those reserves, we have about 22 years of gas supply for 
the U.S. That means that, without drilling another 
exploratory well, we could be completely dependent on 
our domestic gas reserves for 23 years. With investments 
in conservation and efficiency, our expected gas reserves 
could last twice as long.
The scientists at the U.S.Geological Survey (USGS) 
also classify gas as conventional or unconventional based 
on the technology used during extraction. Conventional 
gas is gas that can be extracted using conventional tech­
nology, while unconventional gas cannot be produced 
with conventional technology. An energy policy that 
relies heavily on subsidies to accelerate production of 
unconventional gas may be pushing this gas out to mar­
ket before “environmentally friendly” technology can be 
fully developed. The two main unconventional gases are 
coalbed methane and continuous-type gas also called 
tight sands gas. While this conference focuses on coal­
bed methane, it is important to remember the current 
push to drill for tight gas, the other unconventional gas. 
The USGS estimates that there is approximately five 
times more tight gas in the west than coalbed methane, 
and the dense drilling pattern required to extract tight 
gas has its own significant environmental impacts. It is 
therefore vital, when examining environmental impacts 
at multiple spatial scales, that the cumulative impacts 
from all forms of energy production be fully accounted 
for in the analysis.
M e a n  e s t i m a t e s  o f  e c o n o m i c a l l y  r e c o v e r ­
a b l e  C B M  IS T H E  P O L I C Y - R E L E V A N T  M E A S U R E
When estimating quantities of undiscovered resources, 
the USGS makes a distinction between technically recov­
erable gas-oil and economically recoverable gas-oil 
(Figure 1). The gas in place estimated by USGS to be 
recoverable without regard to profit or extraction costs is 
termed technically recoverable gas. When the costs of 
production and a 12% profit margin are included, the 
USGS derives an estimate for economically recoverable 
gas. When discussing roadless area, monument or wilder­
ness protection, or, for that, matter leasing stipulations
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designed to protect the environment, the opportunity 
cost of that protection is the amount of gas-oil estimated 
by the USGS to be economically recoverable.
FIGURE 1 O il volumes an d  probabilities fo r  estimating undiscovered 
quantities. There is a  9 3 %  chance o f at least volume V i  o f economically 
recoverable oil, a  5 0 %  chance o f at least V 3, an d  a  5 %  chance o f at 
least V 2 o f economically recoverable oil. Source: U SG S, 2 0 0 1 .
The opportunity cost of a policy or action equals the 
net benefits foregone as a consequence of that policy or 
action. One of the common mistakes made when evaluat­
ing regulations or decisions to limit access is the use of 
gross revenues when estimating opportunity costs, rather 
than net revenues. The energy opportunity costs of the 
roadless policy or leasing stipulations should equal the 
net economic benefits of the oil or gas foregone. This is 
consistent with economic theory. The use of technically 
recoverable oil-gas, rather than economically recoverable, 
is similar to the incorrect use of gross revenues, rather 
than net revenues, when evaluating policies.
When economic criteria are considered, the amount 
of recoverable oil and gas drops significantly. In the 
Rockies, USGS scientists (Attanasi 1998) estimates that, 
at prices of $2.00 and $3-34 per thousand cubic feet 
(MCF), between 34 and 77 percent of the technically 
recoverable coalbed methane is profitable to extract. 
Similar financial constraints apply to coal bed methane 
(CBM) located more than 5000 feet underground 
(Silverman 2002). CBM located 10,000 feet underneath a 
roadless area or national monument would therefore have 
an opportunity cost of zero—regardless of whether the 
area remains roadless. The San Juan Basin holds approxi­
mately 84 TCF of gas in place, but only 14 percent, or
about 12 TCF, is economically viable to extract 
(Silverman 2002). In the Upper Green River basin of 
Wyoming and Colorado, 90 percent of the gas is tight 
sands gas located in low permeability geologic strata. 
Scientists at the USGS (Attanasi 1998) estimate that 
only 7 to 15 percent of the tight gas is economical to 
recover—underscoring the need to rely on economically 
viable gas in land management and policy decisions 
(LaTourrette et al. 2002).
Unfortunately, some officials in the Bureau of Land 
Management continue to use technically recoverable gas 
in planning and decision documents. The recent Green 
River Study (2001) ignored economics and used techni­
cally recoverable criteria when examining undiscovered 
resources that may be potentially off-limits. The report 
therefore overestimated the oil and gas potential of these 
western public lands and the gas-oil potentially inaccessi­
ble. It is inappropriate to estimate potential CBM jobs 
based on technically recoverable gas. Planning documents 
that use technically recoverable in economic impact stud­
ies will overestimate the job potential from CBM drilling 
alternatives. Similarly, when estimating revenues to state 
or county governments, it is inappropriate to base those 
revenue projections on technically recoverable gas, as it 
will overestimate potential revenues.
The Congressional Research Service (2000) has recom­
mended that economically recoverable resources be the 
basis of policy analysis. If economic constraints on produc­
tion are ignored, the assessments will overestimate the 
quantity of oil or gas potentially off-limits. To reiterate, i f  
the oil-gas is not economically viable to extract, there are no 
adverse impacts on supply or prices from lease stipulations designed 
to protect wildlife, archaeological sites, recreation sites and other 
public resources. Since policymakers should be concerned 
about the actual impacts—not the hypothetical impacts, 
the economically recoverable resource, as estimated by 
USGS, is the policy-relevant and economically correct 
measure of the opportunity costs of leasing stipulations, 
monument designation and roadless area protection.
When discussing undiscovered resources, it is also 
important to recognize the significant uncertainty that 
comes with the USGS estimates. On the Y-axis of Figure 
1 we have probabilities—anywhere from a 95 percent 
probability of V— 1, a 50 percent probability of V—3, to 
a 5 percent probability of V—2. The Wilderness Society 
recommends using the mean estimate of economically
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recoverable oil or gas. This figure represents the best, 
unbiased estimate of the expected value of the economi­
cally recoverable gas—which, as discussed, correctly repre­
sents the opportunity cost of environmental protection.
One of the reasons why the environmental communi­
ty and the oil and gas industry might be citing different 
estimates of oil and gas has to do with the chosen proba­
bility. Some pro-drilling advocates tend to cite the five- 
percent probability. While we support the use of mean 
estimates, we express considerable skepticism when it 
comes to quantities of undiscovered oil or gas estimated 
with only a five-percent probability. Estimates with just 
a five-percent probability can be expected to be wrong
19 out of 20 times. Predictions that are wrong 19 out of
20 times are rarely relevant in policy debates. To empha­
size this point, consider the following example. If an 
environmental group ran a computer model that estimat­
ed global temperatures would increase 15 degrees in the 
next 10 years if we keep emitting carbon dioxide at cur­
rent rates, but the model prediction was wrong 19 out of 
20 times—would anyone take the estimate seriously? 
Would decision-makers, scientists, or the press give the 
estimate any credibility? Pro-drilling forces would cer­
tainly scoff at the scare tactics and pseudo-science behind 
a dire environmental prediction that may be correct only 
five percent of the time. With this in mind, we believe 
that quantities of oil and gas, estimated with just a five- 
percent probability, should be heavily discounted, if not 
ignored, by decision-makers.
C o a l b e d  m e t h a n e  a n d  p u b l i c  w i l d l a n d s :
H O W  M U C H ?
The Wilderness Society was initially concerned about the 
energy potential of two major land designations: national 
forest roadless areas, and national monuments managed 
by the Bureau of Land Management (BLM) and designat­
ed by former President Clinton using the Antiquities 
Act. To address our concerns, we utilized USGS data and 
completed a GIS overlay analysis of oil and gas plays
with roadless area and monument boundaries. In grey 
(Map 1), we have merged all the oil and gas plays in 
Colorado into one layer. This gives you an idea of the 
land in Colorado that has oil and gas potential. The other 
GIS layer on this map includes roadless areas, shown in 
two colors. In yellow are the national forest roadless areas 
that have oil and gas potential, while in blue are the 
roadless areas without oil and gas potential. As this map 
shows, national forest roadless areas account for only 
three percent of the land in Colorado with oil and gas 
potential. We have similar estimates and maps for all 
Rocky Mountain States located on our web site at 
www.wilderness.org/eyewash/legislation.htm.
With respect to the amount of economically recover­
able coal-bed methane in roadless areas of the Rockies, 
we used USGS data to estimate that national forest road­
less areas in the Rocky Mountains contain somewhere 
between 500 and 943 billion cubic feet of undiscovered 
coal-bed methane gas. Most of the CBM is in Colorado— 
predominantly located in roadless areas on the San Juan 
National Forest (Table 1). There’s a little bit of roadless 
CBM located in Utah, mostly in the Uinta Basin. Now, 
to put this amount of CBM gas in perspective, if we were 
to drill for CBM in these roadless areas, the economically 
recoverable CBM would increase America’s expected gas 
reserves by only one tenth of one percent (0.1%). In 
terms of the length of time this gas would be able to 
meet U.S. demand, CBM in national forest roadless areas 
of the Rockies would meet our demand for about 15 
days. There is simply not a huge pot of “CBM gold” out 
there in our roadless areas. When all forms of energy are 
counted, economically recoverable oil in these roadless 
areas would meet total US oil consumption for approxi­
mately 21—29 days, while the economically recoverable 
gas would meet total US gas consumption for approxi­
mately 2 —3 months. Obviously, this gas will be pro­
duced over a much longer period of time, but this esti­
mate provides a metric on the relative amount of eco­
nomically recoverable gas-oil in national forest roadless 
areas.
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POTENTI AL OI L AND GAS RES OURCES  AND NATI ONAL FOREST 
ROADLESS  AREAS IN COLORADO
□  Inventoried roadless areas on oil and gas resources
□  Inventoried roadless areas outside oil and gas resources 
Potential oil and gas resources
w w v .m n u i
MAP I  Potential o il an d  gas resources and roadless areas. In grey we have merged a l l  the o il and gas plays to show the lan d  in Colorado that 
has o il an d  gas potential. In yellow are the national forest roadless areas that have oil and gas potential, while in blue are the roadless areas 
without o il an d  gas potential. N ation al forest roadless areas account fo r  only 3 %  o f the land in Colorado with o il an d  gas potential. Source 
D ata: M ap an d  pie chart obtained from the U.S. Forest Service an d  the U.S. Geological Survey.
TABLE 1. ECONOMI CALLY RECOVERABLE COAL-BED 










TO TA L 500-943
NOTE! Based on analysis of USGS data.
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We repeated our oil and gas analysis for the 15 
national monuments managed by the BLM (Table 2). In 
terms of the length of time this gas would be able to 
meet U.S. demand, all types gas in these monuments 
would meet our demand for about 7 days. We did not 
break out estimates for coal-bed methane because accord­
ing to the USGS, there is no coal-bed methane in any of 
our national monuments. Some pro-drilling advocates
may argue that the Grand Staircase—Escalante National 
Monument contains coal and hence CBM. We, however, 
agree with the USGS. If in fact the gas does exist, it is 
unlikely to be economically viable to bring to market. 
The CBM has, just as Kaiparowits Plateau coal has, very 
high transportation costs associated with bringing a 
resource in a remote area to market.
TABLE 2 . ECONOMI CALLY RECOVERABLE OIL AND CAS  IN THE NEW BUREAU 
NATI ONAL MONUME NT S
OF LAND M A N A G E M E N T  (BLM)
E C O N O M I C A L L Y  R E C O V E R - E C O N O M I C A L L Y  R E C O V E R -
A B L E  O I L  A S  A P O R T I O N  O F A B L E  G A S  A S  A P O R T I O N  O F
M o n u m e n t T O T A L  U . S .  C O N S U M P T I O N T O T A L  U . S .  C O N S U M P T I O N
A g u a  Fria, N M 0 0
C a lifo rn ia  C oasta l, C A 1 3  days 5 days
C anyons o f  A n c ien ts , C O 3 hrs 3 hrs
C arrizo  P la in , C A 2 days 1 9  hrs
Cascade S isk iyo u , O R 0 0
C raters  o f  th e  M oon , ID 0 0
G ra n d  C an yo n -P a ra sh a n t, A Z 1 6  m in s Less th an 1 m in
G ra n d  S ta ircase-E sca lan te , U T 4  hrs 1 h r
Iron w ood  F orest, A Z 0 0
K a sh a -K a tu w e  T enet R ocks, N M Less th an  1 m in Less than 1 m in
P o m p ey ’s P illa r, M T Less th an  1 m in Less than 1 m in
San ta  R osa and San Ja c in to  M ts., C A  0 0
Sonoran  D esert, A Z 0 0
U p p e r M issou ri R iv e r  B reaks, M T 1 h r 15  hrs
V e rm illio n  C liffs , A Z 1 0  m ins 8  m in s
T o ta ls 15 d a y s , 1 2  h r s ,  2 8  m in s  7  d a y s , 2 h r s ,  1 1  m in s
NOTE! Data for oil and gas were obtained from the United States Geological Survey (1995). Our estimates utilized USGS mean value estimates
of economically recoverable oil and gas because they provide the best unbiased estimate of the expected value of oil and gas resources.
Economically recoverable oil and gas amounts were estimated with prices of $30/barrel of oil and $3.34/thousand cubic feet of gas.
160 July 2002
C o a l - b e d  m e t h a n e  a n d  p u b l i c  w i l d l a n d s :
T H E  U N C O U N T E D  E C O N O M I C  C O S T S
While the benefits of drilling for coalbed methane in 
these remote areas are relatively small, the benefits of 
conserving wild areas are significant. To account for the 
full array of goods and services generated by wildlands, 
economists have derived the total economic valuation 
framework (Krutilla 1967, Randall and Stoll 1983; 
Peterson and Sorg 1987; Loomis and Walsh 1992). A 
total economic valuation framework is the appropriate 
measure when comparing wilderness benefits to its 
opportunity costs in terms of energy resources foregone.
When evaluating CBM drilling in wildlands, the 
potential energy benefits from drilling should be com­
pared to the known opportunity costs in terms of wild­
land benefits lost or forgone. To examine this issue, we 
transformed the seven benefit categories outlined by 
Morton (1999) into cost categories (i.e., categories of fore­
gone wildland benefits; see Table 3). While many of these 
costs are difficult to estimate, academic and federal agency 
economists have made great advances in developing meth­
ods to value non-market costs and benefits. Included in 
Table 3 are methods available for estimating the economic 
costs, driving home the point that these costs are quan­
tifiable and should be included in the economic calculus. 
Many heretofore unquantifiable wildland benefits and 
costs are now quantifiable and available to agency officials 
responsible for developing the policies and procedures for 
guiding public land management. (Table 3 next page).
E C O NOMI C  COSTS  TO HUNT ERS ,  A NG L E R S  AND 
OTHER DIRECT USERS
The first economic cost category includes the foregone ben­
efits associated with the direct use of an area. Obviously, 
gas wells and waste pits are likely to negatively impact the 
recreational experience of many users, including hikers, 
hunters, and anglers. The direct use economic costs there­
fore include the decline in the utility of the recreational 
experience resulting from oil and gas drilling. Given the 
importance of public land for outdoor recreation, the lost of 
foregone recreation benefits could be significant.
Map 2 illustrates national forest roadless areas in rela­
tionship to wilderness areas in Colorado. Designated 
wilderness areas are shown in green while the adjacent 
roadless areas are shown in blue. Across the west, nation­
al forest roadless areas are, in general, adjacent to our 
wilderness areas and, in particular, adjacent to some of 
America’s best-loved wilderness areas. Our public road­
less areas, if left alone, are capable of sustaining the view-
BLM O il £  C a t  Lease D atab ase;
Leased Lands
8 USFS Inventoried R oad less Area D esignated  W ild erness |  D e sig nate d  Sp ecia l M anagem ent A rea J 
/ \ / U S F S  B oundary 
State Boundary 
/ \ / I n t e r s t a t e  H ighw ay
© 2 0 0 1
OIL AND GAS LEASES AND USFS 
INVENTORIED ROADLESS AREAS 
IN COLorado
MAP 2. Designated wilderness areas are 
shown in green while the adjacent road­
less areas are shown in blue. Our public 
roadless areas, i f  left alone, are capable 
o f sustaining the viewsheds an d  quality 
recreational experience fo r current and  
future visitors to our wilderness areas. In 
purple hatchmarks are the current leases 
fo r  gas. Currently, only 2 %  o f national 
forest roadless areas in Colorado are 
under lease even though these lands have 
been open fo r  leasing fo r over 6o  years, 
during which there was little or no inter­
est from industry.
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TABLE 3. THE ECONOMI C COSTS OF MI NI NG,  OIL,  AND GAS EXTRACTION
C O S T
C A T E G O R Y
D E S C R I P T I O N  O F  P O T E N T I A L  C O S T M E T H O D S  FOR E S T I M A T I N G  C O S T
D I R E C T  US E D eclin e  in  q u a lity  o f  recreation , in c lu d in g  h u n t­
in g , fish in g , h ik in g , b ik in g , and horseback  rid in g . 
Loss o f  p ro d u c tive  lan d  fo r g raz in g  and fa rm in g .
T ra v e l co st, c o n t in g e n t  v a lu a t io n  
su rv e y s .
C O M M U N I T Y A ir , w ater, and noise p o llu tio n  n e g a tive ly  im p acts  
q u a lity  o f  life  fo r area resid en ts, w ith  p o te n tia l 
d ec lin e  in  th e  n u m b er o f  re tirees and h ouseholds  
w ith  n o n -la b o r in com e and loss o f  educated  w o rk -  . 
force, w ith  n eg a tive  im p acts on n on -recreatio n  
business. D ec lin e  in  recreation  v is its  and re tu rn  
v is its  n e g a tiv e ly  im p act recreation  businesses. 
Socio-econ om ic costs o f  b o o m -b u st cycles.
Su rveys  o f  res id en ts  and businesses. 
A v e rt in g  ex p en d itu re  m eth od s fo r  
e s tim a tin g  costs o f  m itig a tin g  h ea lth  
and noise im p acts. C h an ge  in  recre­
a tio n  v is ita tio n , exp en d itu res , and  
business incom e. D o cu m en tin g  
m ig ra tio n  p a tte rn s.
S C I E N C E
O il and gas ex trac tio n  in  road less areas reduces  
va lu e  o f  area fo r s tu d y  o f  n atu ra l ecosystem s and  
as an ex p e rim en tia l co n tro l fo r ad ap tive  ecosystem  
m an agem en t.
C h a n g e  in  m a n a g e m e n t costs , loss o f  
in fo rm a tio n  fro m  n a tu ra l s tu d ies  
fo reg o n e .
O F F - S I T E
A ir, w ater, and noise p o llu tio n  decrease q u a lity  o f  
life  fo r local residents and decrease q u a lity  o f  recre­
ation  experiences fo r d o w n stream  and d o w n w in d  
v isito rs . H aze and d r i ll in g  rig s in  view sh ed s reduce  
q u a lity  o f  scenic lanscapes, d riv in g  fo r p leasure, and  
o th er recreation  a c tiv ities  and n eg a tive ly  im pacts  
adjacent p ro p e rty  values. G ro u n d w a te r d ischarge  
can n eg a tive ly  im p act ad jacent h ab ita t, p rop erty , 
and crop  y ie ld s, w h ile  d ep le tin g  aquifers and w ells.
C o n tin g e n t v a lu a tio n  su rveys, h ed on ic  
p ric in g  an alysis o f  p ro p e rty  va lu es, 
p re v e n tiv e  ex p en d itu res , w e ll rep lace­
m e n t costs, res to ra tio n  and  en v iro n ­
m en ta l m itig a tio n  costs, d ire c t im p act 
an alysis o f  th e  change in  crop  y ie ld s  
and revenues.
B I O D I V E R S I T Y
A ir , w ater, and noise p o llu tio n  can n e g a tive ly  
im p act fish  and w ild life  species. G ro u n d w a te r d is­
charged  changes h yd ro lo g ica l reg im es, w ith  n ega­
tiv e  im p acts on  rip a rian  areas and species. R oad  
and d r i ll  s ite  co n stru c tio n  d isplaces and frag m en ts  
w ild life  h ab ita t.
R ep lacem en t costs, res to ra tio n  and  
e n v iro n m en ta l m itig a tio n  costs.
E C O S Y S T E M
S E R V I C E S
D isch arg in g  g ro u n d w a te r n e g a tive ly  im p acts  
aq u ife r recharge and w e tla n d  w a te r fi lt ra tio n  se rv ­
ices. R oad and d r i ll  s ite  co n stru c tio n  increases 
erosion , causing  a d ec lin e  in  w atersh ed  p ro tec tio n  
services.
C h an ge in  p ro d u c tiv ity , rep lacem en t 
costs, increased  w a te r tre a tm e n t costs, 
p re v e n tiv e  exp en d itu res.
P A S S I V E  US E
R oads, d r i ll in g  rigs, and p ip e lin es  in  road less areas 
re su lt in  th e  d ec lin e  in  passive use b en efits  fo r  
n atu ra l en v iro n m en ts .
C o n tin g e n t v a lu a tio n  su rveys, o p p o r­
tu n ity  costs o f  n o t u ti liz in g  fu tu re  
in fo rm atio n  on th e  h ea lth , safety, and  
e n v iro n m en ta l im p acts o f  o il and gas 
d ri ll in g .
Source: Morton 2 0 0 1
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sheds and quality recreational experience for current and 
future visitors to our wilderness areas. In addition, these 
roadless areas play an important ecological role by pro­
viding wildlife habitat and migratory corridors between 
roadless and wilderness areas. Also shown on this map in 
purple hatchmarks are the current leases for gas. 
Currently, only 2% of national forest roadless areas in 
Colorado are under lease even though these lands have 
been open for leasing for over 60 years, during which 
there was little or no interest from industry.
E c o n o m i c  c o s t s  t o  c o m m u n i t i e s
The second economic cost category includes the socio­
economic costs to communities from promoting the 
boom and bust cycles associated with oil and gas extrac­
tion. Take for example, Colorado’s oil shale boom and 
bust from the early 1980s (Figure 2). As you can see, 
oil, gas and mining had an employment boom in the 
‘80s before a big bust and downward slide for the last 
20 years. In Colorado, oil, gas, and mining employment 
currently accounts for less than 0.5% (one-half of one 
percent) of total employment (wwiv.wiiderness.orglnews­
room! colorado_0 9 0 6 0 0 .htm). It’s interesting to note that at 
the peak of the boom, the oil, gas and mining industries 
only accounted for about three percent of the employ-
Resource Extractive Jobs as a Percent of Total Employment, 
Colorado (1969 - 2045)
Mining
1  Tim ber-related
4? 4? $  4? &  ̂  $  &  4? 4? 4̂  4?
FIGURE 2 Resource extraction employment as a  percent o f total employment 
in Colorado ( 19 6 9 —2 0 4 5 ) . M ining employment rose to 3.2% o f total 
employment in 1 9 8 1  before decreasing to 0 .9 %  in 19 9 7 . Employment in 
the timber-related industries (includes lumber an d  wood products manufac­
turing and paper products) experienced a steady decline from 0 .5 %  o f total 
employment in 19 6 9  to 0.3% in 19 9 7 . Source: Bureau o f Economic 
Analysis, U.S. Dept, o f Commerce, 20 0 0 .
ment in the state of Colorado. Similar extractive-based 
boom and bust employment cycles can be found in most 
other western states. The current emphasis on rapid oil 
and gas exploration by the Bush administration is push­
ing rural communities into another boom-bust cycle, and 
there are indications that the bust is already here.
As recent employment data from western states are 
released, you will likely see a bump up in oil and gas 
employment corresponding to the 2001 spike in gas 
prices—followed by a drop in employment as gas prices 
have plummeted. In New Mexico, between November of 
last year and February of this year, the oil and gas indus­
try laid off 900 workers (New Mexico Department of 
Labor 2002). In Wyoming, from September 2001 
through February of 2002, the oil and gas industry laid 
off 1,500 workers, representing 12 percent of the indus­
try’s work force (Wyoming Department of Employment 
Research and Planning 2002).
These figures provide some evidence that the CBM 
bust has started as a result of the recent drop in gas 
prices. The recent job losses illustrate the economic 
instability and lack of local control associated with pro­
moting rapid energy development. Communities have 
little control over the local economy because they have 
absolutely no control over global commodity prices. 
When prices drop, companies abandon wells, lay off 
workers, and leave the communities high and dry to 
suffer the economic consequences.
The current boom-bust cycle has generated significant 
costs to communities in the Powder River Basin of 
Wyoming—costs that must be considered by public agen­
cies rapidly promoting energy development. Many 
landowners are spending thousands of dollars on attorneys 
in order to negotiate a surface damage agreement to pro­
tect their property (i.e. the split estate problem). Other 
landowners have seen dramatic declines in property values. 
The City of Gillete has experienced a 12 to 15 percent 
increase in truck traffic plus a 26 percent increase in traffic 
violations between 1999 and 2000 (Pederson Planning 
Consultants 2001). As a result, the expected life of city 
streets has decreased, while road operation and mainte­
nance costs have increased. Dust from poorly constructed 
access roads causes health problems with horses, reduces 
the grass available for cattle, and negatively impacts air 
quality and visibility. County officials and residents area 
concerned that they will have to pay for clean up and
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restorations costs as the bonds posted by CBM companies 
for plugging and abandoning a well are inadequate.
As a result of recent coal-bed methane boom, 
Campbell County has seen an increase in larceny, traffic 
accidents, destruction of private property, family vio­
lence, and child abuse—resulting in the county spending 
money to add 36 cells to its existing jail. The fire depart­
ment has seen a 40 percent increase in emergency calls 
between 1997 and 2000 (Pederson Planning Consultants 
2001). Similar trends have occurred in other counties in 
the Powder River Basin. There has also been a shift in 
the labor force. County workers have left for CBM jobs, 
resulting in instability in the labor force and making it 
more difficult to hire public workers (e.g. policemen, 
firemen) at a time where the counties and cities are 
stretched thin to handle the increased work load. The 
accelerated energy development has left many counties and com­
munities unable to pay fo r  or finance the increase in public serv­
ice costs. We have every reason to believe that similar costs 
and burdens will be placed on other communities where 
public and private land is threatened by energy develop­
ment. The socio-economic risks and costs associated with 
expedited energy development must be fully accounted 
for as part of the NEPA process involved with current 
push for energy development in the west.
An historic emphasis on promoting resource extrac­
tion industries has resulted in repetitious cycles of socio­
economic distress for rural communities in the west. 
Resource extractive workers tend to get stuck in a vicious 
cycle of relatively high paying jobs with frequent layoffs 
and unemployment. This cycle is what Freudenburg 
(1992), a sociologist, calls the “intermittent positive 
reinforcement regime,” one of the most effective of all 
behavioral reinforcements (Freudenburg and Gramling 
1994). While resource extractive workers develop high 
skills, such skills are not readily transferable to other 
jobs, and the workers become overspecialized 
(Freudenburg and Gramling, 1994). Investment in edu­
cation and job retraining is low because “the potential 
return on their investment in their education is either 
too low or too uncertain to justify sacrifice (Humphrey et 
al. 1993). The resultant pattern of “rational under-invest­
ment” in the development of skill and other forms of 
human capital can result in reduced economic competi­
tiveness in resource-dependent communities.
Thankfully, in the last 15 years, the economies of the 
Rocky Mountain States have diversified, and resource 
extraction makes up an even smaller part of the economy. 
For many of these states and communities, service jobs, 
retirees, recreation, and hunting are the mainstays of the 
economy. In the new economy, public wildlands play a 
direct role in sustaining the recreation and tourism busi­
nesses, and wildlands play an indirect role in attracting 
non-recreational businesses and retirees to western states. 
There is a growing body of literature suggesting that 
the future diversification of rural western economies is 
dependent on the ecological and amenity services 
provided by public lands in the west (Power 1996, 
Rasker 1995, Haynes and Horne 1997). These services 
(e.g. watershed protection, wildlife habitat, and scenic 
vistas) improve the quality of life for a trained and edu­
cated workforce, which in turn, can attract new business-
FIGURE 3 Components o f total personal income (T P I)  in Colorado 
( 1 9 7 0 —1997) .  N on-labor income, the largest component o f T P I, has 
steadily increased in importance since 1 9 7 0  an d  is fo llow ed by service 
an d  government.
es and capital to communities. The natural amenities 
from public land provide communities with a compara­
tive advantage over other rural areas in diversifying their 
economies. It is therefore important to recognize and 
analyze the potential negative impacts of oil and gas 
exploration on public land amenities and hence the 
economy as a whole, including the service and recreation 
industries, as well as on retirees and other households 
with investment income.
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As Figure 3 shows, the number one component of 
personal income in Colorado and other western states is 
nonlabor income, which includes investment income, 
dividends and rent, and retirement income. The contri­
bution of nonlabor income in the Rocky Mountain 
States ranges from 26 percent of total personal income 
in Colorado to 39 percent of total personal income in 
Montana, making it a significant component of our west­
ern economy. In fact, if retirees and investment income 
were classified as an industry, it would be the number 
one industry in most western states, and it is largely 
based on sustaining our environment and quality of life. 
It is therefore important to fully evaluate the negative
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FIGURE 4 Personal income earned from the service sector in Colorado 
( 1 9 7 0 - 1 9 9 7 ) .  Business services were the largest and fastest growing 
component o f the service sector between 19 7 0  and 19 9 7 , followed by 
health, engineering, management, and miscellaneous services.
impacts of a rapid expansion of coalbed methane produc­
tion on a region’s amenities and, hence, the potential 
negative impacts on retiree and investment income. As 
one industry speaker mentioned, on occasion his compa­
ny drills gas wells on ranchettes owned by retired cou­
ples. If the drill rig goes in, despite objections of the 
landowner, and causes the couple’s quality of life to 
decrease, they might move and take a significant chunk 
of a county or state’s total personal income with them.
In addition to retirees, amenity development is bring­
ing new workers and service businesses to the west. In 
Colorado, as with other western states, the service sector 
is the number two component of our economy. Jobs in the
service sector are often mischaracterized as those of burger 
flippers and maids. However as Figure 4 illustrates, some 
of the fastest growing jobs in the service sector are high 
paying jobs in business, health, and engineering services. 
These jobs are increasing, in part, because people are 
moving to Colorado and New Mexico and Montana and 
Wyoming because they are nice places to live.
Many economists believe that amenity development 
has changed the dynamics of regional economic develop­
ment. In the past, workers moved to where the jobs were; 
now, businesses and jobs are moving to locations that 
have a high quality workforce in place. With computers 
and the Internet, service workers can live wherever they 
want, and most workers want to live in a nice place with 
a clean environment. Sustaining our environment and 
quality of life is, therefore, a prerequisite to sustaining 
our economy. If CBM development degrades our environ­
ment and decreases our quality of life, however, workers 
may move someplace else and businesses will follow. The 
bottom line is that we need to carefully assess the net 
impacts of CBM development on our economy, taking 
into consideration the potential negative impacts of 
coalbed methane extraction on other, perhaps more 
important, sectors of the western economy.
S CI ENTI F I C AND OFF- SI TE E C O N O M I C  COSTS
A third economic cost category includes the scientific 
costs in terms of the decline in natural areas for research. 
Natural areas are important for studying natural process­
es and for providing reference conditions to help guide 
adaptive ecosystem management outside natural areas. 
Economic costs that occur off the site comprise the 
fourth cost category. Off-site costs include air pollution 
and the negative impacts on human health from fine par­
ticulates, visual impacts from the haze will reduce the 
quality of life for local residents and decrease recreational 
experiences for visitors to regional parks and wilderness, 
increased water treatment costs for downstream users, 
and potential negative impacts on property values.
Many of the off-site costs are a result of the water dis­
charged during CBM development. The amount of water 
discharged from CBM wells in Wyoming has skyrocket­
ed in recent years, increasing from approximately 98 mil­
lion gallons (300 acre feet) per year in 1992, to 5.5 billion 
gallons (17,000 acre feet) per year in 1999 (Wyoming 
State Engineer’s Office cited in Darin 2000). The surge in
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water flow has resulted in erosion in ephemeral stream 
channels and sediment downstream in the main river 
channel. The water discharged from oil and gas wells is 
highly saline with a very high sodium absorption ratio 
(SAR)—a ratio that affects how water interacts with soil. 
Water with a high SAR can permanently change chemical 
composition of soils, reducing water permeability and 
thereby decreasing native plant and irrigated crop produc­
tivity. These off-site impacts have the potential to increase 
water treatment costs for communities and homeowners 
downstream, cause a decline in range productivity, and 
increased crop costs for downstream farmers.
THE E C O N O M I C  COS TS  TO B I ODI VERS I TY  AND 
ECOS YS TEM S ERVI CES
The increased water production facilitates the spread of 
noxious weeds that replace native species unable to sur­
vive the unnaturally high flow of water and the saturated 
soil. The spread of noxious weeds, when combined with 
the loss and fragmentation of wildlife habitat by drill 
pads, waste pits and roads, negatively impact biodiversity, 
the fifth economic cost category. Roads are a number one 
source of sediment in a forest or rangeland. If we allow 
more poorly constructed roads to be built in search of 
CBM, we will have more sediment in our streams. Photo 
1, from an overflight of the Upper Green River Basin in 
Wyoming, gives you an idea of the road fragmentation 
and the density of drilling necessary to extract tight sands 
gas. So, once again, although this conference is on CBM, 
when discussing the impacts of CBM development, we 
need to keep in mind the cumulative impacts from all 
forms of energy development and resource extraction.
PHOTO 1 Overflight photo o f habitat lost an d  fragm ented as a  result o f 
the roads a n d  d r i l l  pads from  d rillin g  fo r  tight sands gas in the Upper 
Green R iver Basin o f Wyoming. Photo credit: Peter Aengst.
The sixth economic cost category includes the loss or 
decline in ecosystem services such as aquifer recharge, 
wetland function, and watershed protection. Roadless 
areas protect private property from floods and lowers 
water treatment and reservoir maintenance costs for 
downstream communities. Watershed protection is an 
important role for public lands because wildlands contain 
the headwaters of many of America’s rivers, and control­
ling development, road construction and hence erosion 
on private lands is more difficult due to concerns over 
private property rights. The national forests are well suit­
ed for this important ecosystem service as the EPA esti­
mates that 3,400 public drinking water systems are 
located in watersheds containing National Forest System
TABLE 4 . NATI ONAL FOREST ROADLESS AREAS WITH HI GH LANDSLI DE SUSCEPTI BI LITY FOR SELECT STATES
STATE
ACRES OF ROADLESS AREAS WITH 
HI GH RISK OF LANDSLI DES*
PERCENT OF FS ROADLESS AREAS WITH HIGH 
SUSCEPTI BI LITY TO LANDSLI DES
C olorad o 1 , 1 4 6 , 0 0 0 3 3
W y o m in g 6 4 5 ,0 0 0 2 1
M on tan a 5 6 4 ,0 0 0 15
U tah 4 9 2 ,0 0 0 1 4
NOTE: This is a conservative estimate of roadless acres classified as highly susceptible to landslides, as these totals did not consider the 
21 m illion acres in roadless acres allocated to prescriptions that do not allow road construction and reconstruction, some of which 
may have high susceptibility to landslides (USDA FS Watershed Specialist Report, 2000).
166 July 2002
land, and about 60 million people live in those 3,400 
communities (Sedell and others 2000).
In addition to keeping sediment from access roads 
and drill sites out of community water sources, roadless 
areas protect communities from sediment produced by 
mass wasting (e.g. landslides). Mass wasting from land­
slides and debris flows is a key source of sediment, par­
ticularly in western forests, and many of the roadless 
areas are at high risk from landslides. In Colorado and 
Wyoming, for example, over 1,146,000 and 645,000 
acres of roadless areas, respectively, have high susceptibil­
ity to landslides (Table 4). While landslides are a natural 
process, management activities like road construction 
and logging accelerate the incidence of mass wasting by 
several orders of magnitude (LaFayette, 2000). For exam­
ple, a joint FS and BLM study in Oregon and 
Washington found that of 1290 slides reviewed in 41 
subwatersheds, 52% were related to roads, 31% to tim­
ber harvest, and 17% to natural forest (USDA Forest 
Service 1996). The Forest Service concluded that the 
Roadless Area Conservation Rule “would have a consider­
able beneficial effect on water quality, particularly in 
Regions 1 and 4.”
The rapid development of CBM also jeopardizes 
acquifer recharge. As Figure 5 shows, there has been a huge 
increase in coalbed methane permits in Wyoming, more 
drilling, in fact, than several environmental documents pre­
dicted or even addressed. To be conservative, before any
FIGURE 5 O il and gas permits approved in Wyoming (June 2 0 0 0 —Ju n e  
2 0 0 1) .  Source: Wyoming O il and G as Conservation Commission, 2 0 0 1 .
more CBM drilling is phased in, the public needs a more 
complete understanding of the cumulative impacts of 
drilling and de-watering on ecosystem services such as 
aquifer recharge. If there is one resource more valuable than 
oil and gas in the west it is water. So we urge conservative 
decision-makers to display some caution and stick to their 
conservative principles with respect to our water resources 
specifically and our natural resources generally.
WI LDLAND PASSIVE USE BENEFI TS  LOST 
OR F O R E G O NE
The last cost category includes the loss of passive use bene­
fits from CBM development. Economists and the courts 
have recognized that wildlands generate substantial passive 
use benefits, including option, existence and bequest val­
ues (Clawson and Knetsch 1966; Walsh and Loomis 
1989). Option value is like an insurance premium that 
people are willing to pay over and above their expected 
recreation benefits to maintain the option, for themselves 
or for their children, of visiting wildlands in the future 
(Weisbrod 1964; Krutilla 1967). Existence value is the 
psychic value a person enjoys from just knowing that a 
wildlands exist—-regardless of whether the person will ever 
visit an area (Krutilla and Fisher 1985). Bequest value rep­
resents what the current generation might be willing to 
pay to bequest wildlands to future generations.
Researchers have found that the passive use benefits of 
wildlands are typically greater than the other benefits 
included in the total economic valuation framework 
(Walsh and others 1984; Walsh and Loomis 1989; Walsh 
and others 1996). If CBM development occurs in roadless 
areas or national monuments, for example, these passive 
use values will be lost or seriously compromised.
D i s c u s s i o n  a n d  c o n c l u s i o n s
Based on our analysis of USGS data, it is clear that 
drilling public wildlands in the west will do little to 
affect our energy future. We should, therefore, not assume 
that extracting energy resources is the highest and best 
use of our public lands—because in many cases it is not. 
Public lands provide greater benefits to society when left 
in their wild and roadless condition for current and future 
generations to enjoy. The marginal benefits from wildland 
conservation are, in most cases, much greater than the
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marginal costs in the form of the undiscovered, economi­
cally recoverable energy resources foregone
As the RAND report (LaTourrette et al. 2002) cor­
rectly points out, much of the potentially restricted oil 
and gas resources in the west would never be developed 
because they are inaccessible for other reasons. The oil and  
gas leasing stipulations that dictate where, how, and when 
exploratory drillin g may be conducted in order to protect 
wild life and the environment are not, in many cases, binding 
constraints on energy production. Economics, terrain and 
technology may in fact play more important roles in 
determining the “economically viable resource.”
When examining the economically viable resource, it 
is important to recognize the cumulative and increasing 
economic costs associated with increasing the scale of 
production beyond the “sustainable scale.” While 
increasing the scale of production typically decreases 
the financial costs to a producer (i.e. economies of scale), 
larger scale projects will, in general, increase the non- 
market economic and community costs, resulting in 
what we will call the “diseconomies of scale.” The socio­
economic and environmental constraints on the scale of 
oil and gas production should limit development of recov­
erable CBM resources to a more sustainable scale based on 
the assimilative capacity of the ecosystem and community
While CBM development on a small scale may have 
limited negative impact on communities and ecosystems, 
as the scale of production increases, the ability of those 
systems to assimilate the impacts is jeopardized. For 
example, as the scale of coal-bed methane increased in 
the Powder River Basin of Wyoming, the increase in 
traffic, crime and immigrants overwhelmed the capacity 
and budgets of communities and counties for handling 
these problems. While the CBM may be financially 
recoverable, local community concerns over the cumula­
tive negative impacts from future production will 
increase the economic costs and may prevent additional 
development (i.e. increasing the scale of development) 
from actually occurring.
Similarly, the cumulative negative impacts of CBM pro­
duction on clean air and clean water may be a constraining 
factor on the scale of production—irrespective of whether 
the CBM is financially or technically feasible to extract.
The amount of CBM wells drilled in Wyoming have 
increased dramatically resulting in the surface disposal of 
thousands of gallons of water with a very high sodium
absorption ratio. To be sustainable and to maintain water qual­
ity, the increase in SAR water should not exceed the SAR assim­
ilative capacity o f  the regional river systems. As the scale of 
CBM production increases, it is more likely that the cumu­
lative quantities of SAR water will exceed the assimilative 
capacity of regional watersheds. The SAR assimilative 
capacity of the regional watershed should therefore be used 
to help define a sustainable scale of CBM development.
Similar scale arguments can be made with respect to 
the negative impacts of CBM production on air quality. 
Based on an analysis by Bob Yunke of the Environmental 
Defense Fund (2002), the total emissions associated with 
developing the more than 50,000 wells expected in the 
Powder River will exceed Clean Air Act limits in the 
surrounding Class I airsheds (Northern Cheyenne 
Reservation in Montana and the Badlands National Park 
in South Dakota). As a result of CBM development in 
the Powder River, there could be a 60 percent decrease in 
visibility in the Badlands on peak air pollution day. The 
loss of clear skies will reduce the quality of life for local 
residents and decrease the quality of the recreational 
experiences in nearby wilderness areas and national 
parks—all of which will translate to negative economic 
impacts on local communities.
To summarize, the assimilative capacity of communi­
ties and ecosystems represent binding constraints on the 
scale of oil and gas production that should lim it future 
production, even though the oil-gas may be financially 
feasible for a corporation to produce. Cumulative impacts 
and constraints on the scale of production should there­
fore be considered when assessing economically viable 
resource and when fully accounting for the economic 
costs of CBM development.
To help address the sustainable scale issue, we recom­
mend that public agencies and private companies imme­
diately begin to scientifically collect, monitor and ana­
lyze the cumulative impacts of CBM development from 
the watershed and landscape perspective—a perspective 
that should include both public and private lands. We 
firmly believe it is vital that the public fully understand 
the potentially irreversible, cumulative environmental 
impacts from energy development in the Rocky 
Mountains-impacts on our aquifers, our air and water 
quality, wildlife species and cropland productivity— 
before we allow industry to increase the scale of CBM 
production by phasing in more development.
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We also recommend that the BLM increase the bond­
ing requirements for companies drilling for oil and gas 
on public lands. History has shown that the costs of 
restoring abandoned drill pads have been greater than the 
bonds posted. Increasing bonding requirements will pro­
vide taxpayers with assurance that there will be sufficient 
money to pay for the damages to their public land from 
CBM development. Increasing environmental bonding 
requirements can reduce the need for regulation and rep­
resents a cost-effective method for internalizing the envi­
ronmental costs into energy production decisions. If, in 
fact, as one industry official trumpeted at the CBM 
Conference, CBM development produces “clean water,” 
then increasing the bonding requirements should not be 
much of an added burden to the “good actors” in indus­
try. If the water is clean and the damages are minimal, 
companies will get their bonds back. Increased bonding 
requirements will also help weed out those “bad actors” 
whom many in industry seem concerned about, yet no 
one seems to know.
While some industry officials at the CBM Conference 
questioned the integrity of many of the claims made by the 
environmental community, from our perspective, integrity 
begins with companies accepting responsibility for their 
own actions. Integrity requires CBM companies to accept 
responsibility for the cumulative negative impacts that
CBM development has had on the environment and com­
munities. Integrity begins with monitoring the cumulative 
environmental impacts of your company’s actions, and ends 
with providing sufficient bonding to pay for the damages 
caused by such actions. Denying environmental problems 
or calling them “spurious” is neither credible nor helpful 
in promoting a dialogue with integrity.
Switching to the issue of access, we do not believe 
lack of access is a problem. Rather, we believe that indus­
try has too much access to public land. Consider, for 
example, the road access problem. The national forests 
contain 383,000 miles of official roads and 52,000 miles 
of user-created roads—and these are conservative esti­
mates. We have more roads than we can maintain. The 
Forest Service alone has an $8.4 billion backlog of 
deferred road maintenance and improvements. Currently 
the national forest budget can only pay for maintaining 
18 percent of the roads. The BLM has similar road prob­
lems. Since we cannot maintain the roads we already have 
on our public lands, why build any more? A taxpayer 
question worth pursuing is: if we allow more roads to 
be built to access coal-bed methane or other energy 
resources, who is going to pay to close or maintain the 
roads? Also, who is going to pay the costs to maintain 
the energy infrastructure (e.g. holding ponds, pipelines, 
etc.) if and when the economic bust comes? We already
DRILLING OPPORTUNI TI ES  IN THE 
GREATER GREEN RIVER STUDY AREA
MAP 3 D rillin g  opportunities in each township 
(indicated with blue squares) in the DOE 
Green R iver Study Area fo r  the Base Case 
analysis. The red shade toward the northwest 
indicates more protective lease stipulations for  
crucial elk winter range, raptor habitat, and  
sage grouse nest sites near the W ind River 
Range an d  the Bridger-Teton wilderness com­
plex southeast o f Yellowstone and G ra n d  Teton 
N ational Parks. The lighter areas indicate 
lan d  where d rillin g  is not restricted and shows 
that industry has access to a majority o f the 
landscape in the Green R iver Basin.Source: 
Dept, o f Energy may 2 0 0 1
Coalbed Methane Development 169
TABLE  5 . B LM A C R E A G E  BY OI L  A N D  G A S S T I P U L A T I O N S  ( 1 9 9 5 )
STANDARD SEASONAL AND OTHER NO SURFACE OFF-LIMITS
STIPULATIONS STI PULATI ONS OCCUPANCY
STATE ( %  OF TOTAL) ( %  OF TOTAL) ( %  OF TOTAL) ( %  OF TOTAL)
C olo rad o 4 5 4 6 5 4
M on tan a 5 8 3 8 2 2
N ew  M exico 8 4 1 0 1 5
U tah 6 4 2 6 6 4
W y o m in g 4 9 4 6 3 3
5 - S t a t e  T o t a l 6 1 32 3 4
SOURCE:  Bureau of Land M anagem ent, 1995
have thousands of abandoned wells scarring public land 
and threatening human health; why drill more?
With respect to regional access to energy resources 
in the Rocky Mountains, the BLM is currently examin­
ing access to oil and gas as required by the Energy 
Policy and Conservation Act of 1999- The BLM will 
focus on five basins in the Rocky Mountains: the 
Powder River, the Montana Overthrust Belt, the San 
Juan Basin, the Uinta-Piceance Basin, and the Upper 
Green River Basin. Final reports for these five basins 
w ill be completed by November 2002.
Map 3 is from the Department of Energy’s recent 
Green River study (2001). While critical of the report 
(www.wilderness.org/newsroom/pdf/doe_greenriv- 
er_071001.pdf), this interesting map illustrates drilling 
opportunities in southwestern Wyoming and the north­
western corner of Colorado. The lighter areas indicate 
land where drilling is not restricted and shows that 
industry has access to a majority of the landscape in the 
Upper Green River Basin. This result is consistent with 
BLM data (1995) in Table 5 indicating that more than 
95 percent of the public estate managed by the BLM in 
Wyoming is open to leasing. Most of the potentially 
restrictive leasing stipulations in the Upper Green River 
Basin are on the Bridget-Teton National Forest moving 
north up the Wind River and Gros Ventre ranges toward 
Yellowstone National Park and south toward Grand 
Tetons—plus leasing stipulations protecting places such
as Flaming Gorge National Recreation Area in Wyoming 
and Steamboat Lake State Park in Colorado.
This map highlights two things: One, industry has 
access to a majority of the land out there; and two, when 
you examine access to oil and gas, you need to take a 
landscape perspective and include both private and pub­
lic land. The ecological impacts from energy extraction 
cannot be separated across ownership boundaries and 
neither should the resources. A strict focus on public 
land will underestimate the full access industry has to 
gas and oil in a region—and this would be especially true 
in the Powder River Basin, where most of the landscape 
is privately owned.
It is important to recognize that while leasing stipu­
lations might reduce access to oil and gas, they help con­
serve the other multiple uses enjoyed by the public on 
their land. Seasonal closures, necessary to protect raptor 
nest sites and critical elk habitat, for example, conserve 
the wildlife and other multiple uses under which public 
land is managed. Legislative intent and public sentiment 
indicate that public lands should not be for the exclusive 
use of the oil and gas industry. The oil and gas industry 
already has too much access to public lands; they certain­
ly do not need any more.
The current fixation on access to undiscovered 
resources in remote wildlands overestimates the impor­
tance of undiscovered resources in reducing market 
instability and reducing the energy prices paid by
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Working Gas in Storage
(Percentage Difference from Previous 5-Year Average)
Monthly
FIGURE 6 D uring the last h a lf  o f  2 0 0 0  an d  the first  h a lf  o f 2 0 0 1 ,  gas inventories 
were at historic lows.
Natural Gas Wellhead Price
FIGURE 7 "Very low levels o f working gas in storage contributed to the price spike.
consumers (Morton 2002). Decision-makers concerned 
about high energy prices and price volatility (the main 
components of the energy “crisis”) would be better 
served by focusing on transporting gas from existing 
reserves into short-term storage. The shortage in under­
ground storage was perhaps the dominant causal factor 
in the spike in gas prices, the market instability, and the 
ephemeral energy crisis of 2001.
The amount of gas in underground storage is a major 
supply factor influencing short-term market price and 
market instability (DOE 2001). With relatively inelastic 
demand for energy in the short-term, lower levels of 
working gas in storage (short-term supply) will, in gen­
eral, lead to higher energy prices. Figures 6 and 7 clearly 
illustrate the recent inverse relationship between gas in 
storage and gas prices—the lower the storage levels the
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TABLE 6. COMPARI S ON OF TAXPAYER SUBSI  Dl ES-I NCENTI VES FOR OIL AND GAS DRI LLI NG IN SENATE 
AND HOUS E VERS I ONS  OF THE 2 0 0 2  ENERGY BILL
E n e r g y  B i l l  S u b s i d y - I n c e n t i v e H o u s e  B i l l  ( H r  4 ) S e n a t e  B i l l  ( S  5 1 7 )
Tax in cen tives $ 1 . 1  b illio n $ 3-2  b illio n
Tax cred its $ 2.8 b illio n $ 1 . 4  b illio n
R o y a lty  re lie f $ 7 .4  b illio n n/a
D eep w ate r technology. $ 3.0 b illio n n/a
R o y a lty - in -k in d $ 1 . 4  b illio n n/a
T o t a l $ 1 5 . 7  B ILLIO N $ 4.6  B ILLIO N
s o u r c e : U.S. P I R G ,  2002
higher the price. From January 2000 through September 
2001, working gas in storage was significantly below the 
5-year average, resulting in the increased price volatility, 
which is reflected in the spike in natural gas wellhead 
price. Gas inventories were not the only inventories that 
were low; similar inventory shortages occurred in all the 
major energy markets.2
An energy policy requiring industry to maintain a 
higher minimum underground storage level w ill reduce 
price volatility and the cause of high energy costs for 
consumers and businesses. In contrast, an energy policy 
subsidizing drilling public wildlands will do little to 
address the root causes of the 2001 “energy crisis”, nor 
will it reduce the energy costs for families-despite 
claims to the contrary made by industry officials.
We believe that taxpayer subsidies to corporations for 
drilling marginal gas and oil wells in our public wild­
land are misdirected (Table 6). These subsidies are not 
needed and are part of a shortsighted energy policy based 
on the quixotic pursuit of energy independence via more 
domestic drilling. Of particular concern for communities 
impacted by CBM development is the $2.8 and $1.4 bil­
lion in tax credits included in the House and Senate bills, 
respectively. This incentive extends and modifies the tax 
credit for companies extracting CBM and tight sand gas. 
Additional subsidies for CBM drilling, in addition to 
running counter to the “free market” philosophies of the 
Bush administration, will be like pouring gasoline on a 
fire already burning out of control.
With respect to oil, regardless of whether there are 
subsidies, high access to resources, or high investment 
in drilling technology, the downward trend in America’s 
crude oil production will continue. In other words, we have 
already discovered the best reserves America had to offer. Of 
the 4.6  million oil wells worldwide, 3 .4  million have been drilled 
in the U.S and a majority o f  America’s wells were dry wells 
(Udall and Andrews 2 0 0 2 ). Why subsidize the drilling of 
more dry wells? Rather than propping up old industries 
and sacrificing America’s remaining wildlands, taxpayer 
subsidies would be far better spent promoting new markets 
in alternative energy, efficiency and conservation.
Adopting an energy policy based on energy efficiency 
and conservation will reduce air pollution, cut transporta­
tion and home heating bills for families, and lower the 
capital and operating costs for businesses. If we lower the 
energy required to produce America’s goods and services, 
we become more competitive in the global market place, 
and we reduce the chance that constraints on expanding 
our energy supply will constrain our economic growth.
There are also more jobs associated with investing in 
alternative energy, conservation and efficiency. Oil and 
gas corporations are capital intensive and have low 
employment multipliers. In contrast, industries involved 
in carrying out energy conservation measures—manufac­
turers of electrical, wind, and solar equipment and the 
construction jobs associated with home or office weather- 
ization programs—are labor intensive and have high 
employment multipliers. Labor intensive businesses with 
higher multipliers generate more jobs per dollar invested
172 July 2002
by producers, consumers, or the government. For exam­
ple, an energy policy that provides $1 million in tax 
relief to encourage consumer investment in energy effi­
ciency will generate more jobs than a policy providing 
the same tax relief to oil and gas corporations for 
drilling marginal wells.
In addition to the direct jobs created via investments 
in energy conservation, such investments indirectly create 
thousands of additional jobs by directly reducing the 
energy bills of families. Lower energy bills free up con­
sumer spending, which represents two-thirds of our 
economy. The re-spending of the savings from lower 
energy bills creates additional income and jobs in indus­
tries, services, and suppliers in which the savings are 
spent. Most of this spending will occur in relatively 
labor-intensive industries.
A 1996 Department of Energy study examining 
the benefits to Colorado from accelerating investments 
in energy efficiency and renewable energy concludes that 
Colorado would have a net gain of 8,400 jobs, consumers 
would save $1.2 billion from lower energy bills, and 
everyone would enjoy cleaner air as air pollution would 
be reduced by 133,000 tons. The cleaner environment in 
turn improves the quality of life for local residents— 
maintaining Colorado’s comparative economic advantage 
by retaining a talented workforce that attracts new busi­
nesses to the state.
Paying energy bills represent a significant leakage of 
financial resources from a local economy. Economists for 
the State of Nebraska estimate that 80 percent of every 
dollar spent on utility bills leaves the community and 
the state. Energy conservation benefits communities by 
sealing the economic “leaks,” thus keeping local money 
circulating longer in the local economy. Similar benefits 
can accrue to state, cities, and small communities that 
promote energy conservation. Quite simply, the ineffi­
cient use of energy unnecessarily raises the cost of living 
and doing business in an area. State, local, or national 
policies that promote energy conservation and efficiency 
will lower energy costs, stimulate job creation, and 
improve the quality of life for local residents—a win- 
win-win situation. In contrast, energy policies that subsi­
dize CBM development are not needed, will exacerbate 
boom and bust economic cycles, and will likely decrease 
the quality of life for many local residents.
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